General Considerations
All manipulations were carried out using standard Schlenk or glove-box techniques under a dinitrogen atmosphere. Unless otherwise noted, solvents were deoxygenated and dried by sparging with Ar followed by passage through an activated alumina column from S.G. Water (Nashua, N.H.). Nonhalogenated solvents were tested with a standard purple solution of benzophenone ketyl in THF to confirm effective oxygen and moisture removal. Deuterated solvents were purchased from Cambridge Isotopes Laboratories, Inc. and were degassed and stored over activated 3-Å molecular sieves prior to use. Elemental analyses were performed by Midwest Microlab (Indianapolis, IN). resolution.
Caution: All manipulations with anhydrous hydrazine were done at ambient or reduced temperatures, and the waste disposed of appropriately. Anhydrous hydrazine is both highly
The rRaman samples were prepared by loading solutions into glass capillaries which were subsequently flame-sealed. For measurements at 77 K, samples were loaded into an NMR tube, sealed, and placed in a quartz dewar filled with liquid nitrogen for data collection.
Excitation was performed at either 632.8 nm using a HeNe laser (10 mW) or at 514 nm using an Ar-ion laser. A lens collected the light that scattered at 90 o and focused it through a low-pass filter and into the entrance slit of a SPEX 750M monochromator. The dispersed light was detected by a LN/CCD array (5 cm -1 resolution), and the spectra recorded using Winspec (Princeton Instrument) software. Conversion from pixel to wavenumber was done by obtaining the spectrum of cyclohexane, and deriving the linear plot of pixel versus wavenumber for known vibrations. All spectra were recorded in THF (room temperature) or Me-THF (77 K), and in some instances, solvent subtraction or baseline correction was performed.
Optical spectroscopy measurements were taken on a Cary 50 UV-Vis spectrophotometer using a 1 cm two-window quartz cell sealed with standard ground-glass joints or Teflon plugs.
Measurements at reduced temperatures were accomplished by using a dip-probe that was immersed into a solution of analyte in a custom-made Schlenk tube under an N 2 atmosphere.
Electrochemistry
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Electrochemical measurements were carried out in a glove-box under a dinitrogen atmosphere in a one-compartment cell using a BAS model 100/W electrochemical analyzer. A glassy carbon electrode and platinum wire were used as the working and auxillary electrodes, respectively. The reference electrode was Ag/AgNO 3 in THF. Solutions (THF) of electrolyte (0.4
M tetra-n-butylammonium hexafluorophosphate) and analyte were also prepared in a glovebox.
Experiments were conducted at room temperature, and in certain instances, in a drop freezer maintained at -35 o C. Ferrocene was subsequently added to the samples, and a CV obtained to allow for referencing versus Fc/Fc + .
X-ray Crystallography Procedures
Low-temperature diffraction data were collected on either a Siemens or Bruker Platform three-circle diffractometer coupled to a Bruker-AXS Smart Apex CCD detector with graphitemonochromated Mo or Cu Kα radiation (λ = 0.71073 or 1.54178 Å, respectively), performing φ-and ω-scans. The structures were solved by direct or Patterson methods using SHELXS 2 and refined against F 2 on all data by full-matrix least squares with SHELXL-97. 3 The structures were refined using established methods. 4 All non-hydrogen atoms were refined anisotropically. All hydrogen atoms (except hydrogen atoms directly attached to the nitrogen atom in 5) were included into the model at geometrically calculated positions and refined using a riding model.
The isotropic displacement parameters of all hydrogen atoms were fixed to 1.2 times the U value of the atoms they are linked to (1.5 times for methyl groups). The protons attached to the ironbound nitrogen atom of 5 could be located in the difference Fourier synthesis and subsequently those H atoms were refined semi-freely with the help of distance restraints.
All disorders were refined with the help of similarity restraints on 1-2 and 1-3 distances and displacement parameters as well as rigid bond restraints for anisotropic displacement S-5
parameters. All close contacts, both inter and intramolecular, reported by the Platon validation software 5 involve at least one partner from a minor component of a disorder.
The structure of 4 suffers from total molecule disorder, with 18 % of the molecules translocated along the b-axis of the unit cell. The data was modeled assuming this disorder to obtain a satisfactory solution.
Starting Materials and Reagents
[PhBP 4 was purchased from Aldrich (99.999+%), purified as described in the literature, 9 and recrystallized from cold THF to afford a white crystalline solid. Acetic acid was dried according to literature methods. 9 All other reagents were purchased from commercial vendors and used without further purification. 3116 mmol) in 16 mL DME, neat anhydrous acetic acid (17.9 L, 0.312 mmol) was added.
Synthesis of [PhBP
The solution immediately changed color from yellow to pale grey/purple. After stirring for 24 h, the volatiles were removed. The resulting solids were collected on a frit and rinsed with pentanes to afford analytically pure material (0.2338 g, 81.5 % The reaction stirred for 2 h, the volatiles were removed, and the resulting solids were then analyzed by 1 H and 31 P NMR spectroscopy.
Synthesis of {[PhBP
Synthesis of [PhBP
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For reactions that were done at -78 o C, a similar protocol was employed; the solutions were chilled for 30 min. in a cold-well in the glove-box prior to addition of oxidant to 4, and the solutions were stirred for 30 min at -78 o C prior to warming to RT. 
